Repeated immobilization stress increases total cytosolic glucocorticoid receptor in rat liver.
Glucocorticoids are well-known mediators of stress-related endocrine, autonomic, and behavioral responses in mammals and human beings. However, our understanding of the mechanisms of glucocorticoid action in response to stress remains elusive. Therefore, in the present study, an effort has been made to systematically examine glucocorticoid action during acute (2 h) and repeated (2 h daily for 7, 15, and 30 days) immobilization stress in male Sprague-Dawley rats. Prolonged 30-day stress resulted in reduced total body weight gain. There was a dramatic 3- to 4-fold increase in plasma corticosterone levels after single acute stress paradigm, which remained augmented 2- to 3-fold higher than basal control levels during the repeated 30-day immobilization conditions. There was good relationship between increased plasma corticosterone levels and elevation of tyrosine aminotransferase activity in the liver during 30 days of stress. Because repeated immobilization stress animals showed increased levels of both plasma corticosterone and tyrosine aminotransferase activity, the regulation of cytosolic glucocorticoid receptor (GR) in rat liver, a major target tissue for glucocorticoid, was carried out during repeated stress by using GR binding assay, exchange assay, and Western blotting techniques. Exposure of animals to acute and repeated stress resulted in decreased free cytosolic GR. Interestingly, the bound cytosolic GR increased remarkably in liver during prolonged stress of 7-30 days. Overall, results obtained by using both binding assays and Western blotting for the first time showed that repeated stress animals had higher levels of total hepatic cytosolic GR as compared to control animals. These novel results suggest that repeated stress influences the hypothalamic-pituitary-adrenal axis in rats by elevating both the level of plasma corticosterone and total hepatic cytosolic GR.